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Abstract. In complex urban systems, urban parks are rare hot spots of nature, responsible for delivering a
range of ecosystem services. Trees are critically important components of urban parks that provide many ben-
efits, and, at the same time, face challenges such as lack of funds, mismanagement, climate change, pests, and
diseases. There is a growing need to increase the urban tree cover to sustain urban ecosystems. Successful pol-
icymaking requires engagement with all stakeholders, especially park users. An understanding of how peo-
ple’s perceptions of the benefits and challenges faced by urban park trees is pivotal to making decisions that
have long-standing support. We surveyed 521 park visitors in Multan, Pakistan, to assess their valuation of
urban park trees, their understanding of the challenges faced by trees, and their willingness to pay (WTP) for
increasing tree cover in urban parks. We found that people widely appreciated the ecosystem services pro-
vided by park trees. Provision of oxygen, shade, and clean air was considered the greatest benefits while cut-
ting down, lack of space, and urbanization were perceived as the biggest challenges to trees. Respondents
showed a WTP and believed in government–public cooperation for increasing tree cover. Income, age, and
education were significant predictors of WTP. The study reflects findings in other development and geogra-
phy contexts and highlights the need for broader dissemination of information on critical threats to park trees
and underlines the potential for engaging locally to maximize effectively in the management of park trees.
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INTRODUCTION
The value of parks in the urban ecosystem
The 21st century is the urban century. Urban
areas are home to more than half of the world’s
population and are predicted to expand by
2.5 billion people by 2050 (UN 2014). The pace
and scale of urban expansion have caused envi-
ronmental and health problems for urban dwell-
ers, which are worsened by the lack of contact
with nature (Manzoor et al. 2019). Urban parks,
“the areas of land containing grass, shrubs, and
trees, and are accessible to and managed for, the
benefit of the public” (Collins et al. 2019), are rare
hot spots of nature in complex urban centers
(Filho et al. 2020) and contribute to environmen-
tal sustainability by providing a range of essen-
tial ecosystem services (ESs; Mexia et al. 2018).
Urban parks maintain many ecological func-
tions in urban systems (Li et al. 2005). They help
to mitigate urban heat island effects (Feyisa et al.
2014), remediate air (Ryswyk et al. 2019), and
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water resources (Breuste and Artmann 2020),
offer mental well-being (Shu and Ma 2020), aes-
thetics (Li et al. 2019), and health benefits (Col-
lins et al. 2019). Urban parks also provide many
social benefits (Hunter et al. 2019, A. Samad et al.
2020). Jogging tracks, sporting activities, and
open spaces in urban parks contribute to the
physical well-being of park visitors (Almeida
et al. 2018). Urban parks offer many economic
benefits; for example, the decision-making of
potential buyers and property value is often
affected by the presence of urban parks in the
neighborhood of the property (Jensen et al.
2009).
Trees: a critical component of urban parks
In urban parks, trees are central to the provi-
sion of different ESs, especially climate regula-
tion (Morakinyo et al. 2020). Globally, rapid
urban expansion has caused an increase in urban
temperatures (Tratalos et al. 2007), precipitating
the need to plant more trees to regulate tempera-
ture (Vaz Monteiro et al. 2016). The temperature
control by trees is an active energy saver in cities
(Berry et al. 2013); urban park trees are, thus,
often called “lungs of cities” (Collins et al. 2019).
Moreover, urban park trees are efficient carbon
sinks (Speak et al. 2020), provide shade (Collins
et al. 2019), infrastructure (Berry et al. 2013), and
reduce wind speed (Smithers et al. 2018). They
prevent flooding by increasing the rate of water
infiltration into the soil (Hümann et al. 2011) and
mitigate pollution by absorbing and adsorbing
atmospheric pollutants (Hewitt et al. 2020).
Urban park trees face many challenges. In
addition to compacted soils, pests and diseases
harm tree health, reduce aesthetics, and affect the
provision of essential ESs (Ocasio-morales and
Tsopelas 2007, Boyd et al. 2013). Diseases such as
ash dieback and canker stain of plane have
severely damaged trees in the urban parks of the
UK (Hill et al. 2019). Climate change is another
challenge for urban park trees. Many tree species
might fail to adapt to the changing climate
(Brandl et al. 2020), leading to a loss of tree spe-
cies or a climate-induced increased susceptibility
of trees to pests and diseases (Millar et al. 2007).
Also, limited space (Hou and Grohmann 2018),
lack of funds (Davies et al. 2019), increasing
urbanization (Girma et al. 2019), and rising air
pollution levels (Fenn et al. 2020) are critical
challenges that urban park trees face, especially
in the developing countries (Girma et al. 2019).
The value of understanding public perception
Public opinion matters more than ever now.
Public opinion and engagement play a critical role
in environmental projects as it instils a sense of
participation in the community which results in
decisions favored by the public and thus a higher
chance of success (Curșeu and Schruijer 2017).
Appreciating and understanding the environmen-
tal importance of trees by the public is imperative
for future planning, with all stakeholders having
prior knowledge of possible risks that may incur
in the future affecting the urban life quality (Ray-
ner 2012). Understanding public perceptions can
lead to better policymaking and, ultimately, better
decisions for the urban environment.
Theoretical background and research questions
Several researchers have quantified ESs pro-
vided by urban trees and identified socioeconomic
factors that underpin the perceived importance of
trees (Adekunle et al. 2013, Buchel and Frantzes-
kaki 2015, Sutton and Anderson 2016, Swapan
et al. 2017, Livingstone et al. 2018, Collins et al.
2019, Sun et al. 2019). But most of these reports
have come from developed countries such as the
UK (Collins et al. 2019), USA (Sutton and Ander-
son 2016), Australia (Swapan et al. 2017), Canada
(Livingstone et al. 2018), China (Sun et al. 2019),
and Europe (Buchel and Frantzeskaki 2015). To
the best of our knowledge, there has been no
study on the perceived importance of ESs pro-
vided by urban park trees in Pakistan—the 5th
most vulnerable country to climate change. In the
context of Pakistan, this study aims to understand
how park visitors perceive the ecological impor-
tance and challenges faced by urban park trees,
identify socioeconomic determinants of park visi-
tors’ perception, and estimate their willingness to
pay (WTP) for increasing park trees.
We considered Multan city as a case study in
Pakistan. Multan is one of the largest cities in the
country located in the south of Punjab province.
This region has recently faced many ecological
challenges, including floods, frequent heatwaves,
and consistently high summer temperatures.
Besides, the city has experienced an exponential
urban expansion in the recent past, which has
consumed most of the vegetation cover, leading
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to environmental degradation (Manzoor et al.
2019). The role of urban parks is crucial in this
ecologically challenged part of the country;
understanding the determinants of public atti-
tude toward the value and improvement of
urban park trees in Multan could be pivotal to
policymaking.
Socioeconomic determinants of public perception of
urban park trees.—We used several socioeconomic
variables based on knowledge of the study area,
discussions with the local park managers, and a
detailed review of the literature (Niemelä et al.
2010, Barrena et al. 2014, Buchel and Frantzes-
kaki 2015, Swapan et al. 2017, Kim and Jin 2018,
Livingstone et al. 2018, Collins et al. 2019, Filho
et al. 2020, Shu and Ma 2020). These variables
include some classical socioeconomic variables
such as gender, age, education, and income
levels as well as three other variables named resi-
dential distance to urban parks, frequency of vis-
iting urban parks, and connection to rural areas.
Residential distance to the urban park affects
the mental health and well-being of the residents
—people living near parks are more likely to
understand the importance of urban parks (Con-
fer and Mowen 2003, Sturm and Cohen 2014).
The frequency of visiting urban parks also affects
visitors’ perception of urban park trees—
frequent visitors are likely to be more apprecia-
tive of the ESs of parks (Breuste et al. 2013). Visits
to nearby greener areas (e.g., mountainous areas)
affect citizens’ perception of the value of urban
green spaces (Kothencz et al. 2017). In the case of
Multan, there are no surrounding mountainous
areas, but the nearby rural areas have natural
greenery. We thus considered connection to the
rural areas as a proxy of people’s exposure to nat-
ural green spaces.
Willingness to pay for improving tree cover in
urban parks.—Willingness to pay is a strong proxy
to measure respondents’ interest and involvement
in the problem. The economic valuation of ESs
makes explicit to society the scarcity of ESs and
elaborates that the preservation of these services
involves a cost that society must bear (Barrena
et al. 2014). Any policymaking in which these
costs are ignored will be ill-advised, and the soci-
ety would be “worse-off due to miscalculation of
resources” (Barrena et al. 2014). One of the aims
of this study was to understand the public will-
ingness to engage in improving tree cover in
urban parks and to understand the factors behind
WTP to assure the financial feasibility of policies
regarding urban park tree management.
In this exploratory study, we aimed to examine
public perception of urban park trees in Multan
to answer the following questions:
1. How much do people value the ESs pro-
vided by urban park trees and understand
the challenges faced by urban park trees?
2. How do socioeconomic variables affect peo-
ple’s perceived importance of the ESs pro-
vided by urban park trees?
3. To what extent are people willing to pay for
urban park trees in Multan?
4. What are the socioeconomic determinants of




In Multan, urban parks are primarily main-
tained by Parks and Horticultural Authority
(PHA) Multan (https://phamultan.punjab.gov.
pk/). This organization was established in 2014
and is responsible for making Multan Green,
Clean, and Beautiful. PHA is responsible for
maintaining existing parks and developing new
parks in the city and currently maintains 59
parks in Multan, administratively divided into
three zones: A, B, and C. The mean and median
size of 59 parks are 3.36 and 1.58 acres, respec-
tively. Only three parks exceed 10 acres, while
the rest of the 56 parks range from 0.1 to 6 acres.
To sample representatively the range of parks,
we sub-divided each zone into three classes
based on park size: large (more than 5 acres),
medium (1–5 acres), and small (<1 acre). We
selected one of each class from each of the three
administrative zones. Details of the parks chosen,
and the number of respondents interviewed in
each park is presented in Table 1.
Study design and data collection
We collected both qualitative and quantitative
data from park users through a face-to-face
paper-based interview using the technique of the
mixed method. Respondents were randomly
chosen in the selected parks and interviewed in
late afternoon and evening (16:00–21:00 hours),
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on both weekdays and weekends in February
2020. Respondents were informed about the pur-
pose of the survey and provided with anonymity.
The questions were based on the visual analogue
scale (VAS), multiple-choice, and open-ended
responses. We adapted the questionnaire devel-
oped by Collins et al. (2019). We altered the ques-
tionnaire to cater to the specific objectives of our
study. We rephrased many of the questions in the
interest of clarity and removed and/or added
questions based on a literature review, know-
ledge of the study area, and recommendation of
the local park managers. The questionnaire was
pre-tested to remove any ambiguity and ensure
understanding of all questions.
The questionnaire was divided into the follow-
ing four sections:
The first section recorded the socioeconomic
profile of the respondents (age, gender, income,
education [Appendix S1: Questions 1–4]). We
asked their purpose in visiting a park, how fre-
quently they visited, whether they had a park
within walking distance of their home (i.e.,
within 1–2 km of their residence), and how often
they visited a nearby village (Appendix S1:
Questions 5–8).
The second section evaluated the respondents’
opinion of the benefits of park trees. We asked if
there should be more trees in parks, their under-
standing of the term ecosystem services, per-
ceived benefits of urban park trees, and the main
challenges faced by trees (Appendix S1: Ques-
tions 9–14).
The third section recorded the perceived
importance of five key ESs of urban park trees
(climate regulation, pollution mitigation, habitat
for wildlife, dust control, and aesthetic value).
These were chosen as the most relevant in the
context of our study area, based on discussions
with local park managers and horticulturists and
review of the literature (Niemelä et al. 2010,
Haase et al. 2014, Elmqvist et al. 2015, Collins
et al. 2019). The response was recorded on a 0–10
VAS (not at all important to essential). We
selected VAS over the Likert scale method as
VAS provides proxy-continuous data that offer
higher sensitivity and allow a more diverse data
analysis (Grant et al. 1999, Reips and Funke
2008; Appendix S1: Questions 15–19).
The fourth section estimated respondents’
familiarity with the name of the department that
manages urban park trees in Multan. We asked if
they thought tree cover should be increased by
government efforts or by a government–public
partnership, and finally, we asked whether they
would be willing to pay for expanding the tree
cover in their nearby parks (Appendix S1: Ques-
tions 20–23).
Statistical analysis
All statistical analyses were performed in SPSS
(v 21, IBM Corp., Armonk, New York, USA) and
R (v 3.3.2, R Foundation for Statistical Comput-
ing, Vienna, Austria). Shapiro–Wilk’s test con-
firmed that the VAS data were negatively
skewed (Ghasemi and Zahediasl 2012). There-
fore, we used non-parametric Wilcoxon rank-
sum test to compare the observations obtained
between two groups, and Kruskal–Wallis H test
to determine whether there were statistically sig-
nificant differences between more than two
groups of independent variables.
Table 1. Selected parks where the survey was conducted, and the number of respondents surveyed in each park
(n = 521).
PHA administrative zone Size category Park name No. respondents
A Large Shah Shams Park 85
A Medium Ameerabad Park 52
A Small Ladies Park Rasheed Abad 38
B Large Qila Kohna Qasim Bagh 75
B Medium Arts Council Park 51
B Small Walayatabad Park 40
C Large Aam Khas Bagh 72
C Medium Shujabad Park 60
C Small BCG Chowk 48
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Perceptions of park trees, their ecosystem services,
and challenges.—We recorded respondents’ per-
ception of park trees, the ecosystem service park
trees provide, and the challenges faced by urban
park trees in Multan as open-ended questions.
We extracted the keywords from the recorded
responses (survey questions 13 and 14), calcu-
lated their frequency, and visualized the fre-
quency of the top ten words (Collins et al. 2019).
We used the non-parametric Kruskal–Wallis H to
estimate variation in public perception of the
importance of each ES, followed by Dunn’s post
hoc test for pairwise multiple comparisons.
Willing to pay for increasing tree cover in urban
parks.—Based on previous WTP studies (Alves
et al. 2015, Enriquez-Acevedo et al. 2018), we
asked the respondents if they were willing to
pay for urban park trees and used a regression
model to explain how independent socioeco-
nomic variables predict the response. The ques-
tion asked about WTP was the following:
Would you be willing to pay for increasing the
tree cover in urban parks of Multan? The
response variable (WTP) has binary outcomes
(0 = not willing to pay anything, 1 = willing to
pay). To understand the influence of socio-
demographic variables on respondents’ WTP,
we used a binary logistic regression. Binary
logistic regression models the probability of an
event occurring given a set of explanatory vari-
ables. The logistic regression model used to
estimate the respondents’ WTP for urban park
trees is shown below:
Yi ¼ αþβ1þβ2þβ3þβ4þβ5þβ6þβ7þerror
where Yi is the response variable (WTP, 1 = will-
ing to pay, 0 = not willing to pay), α is a con-
stant, and the βs are the explanatory variables;
β1 = gender (1 = female, 0 = male), β2 = educa-
tion (1 = university graduate, 2 = below univer-
sity level), β3 = income class (1 = low income
[less than 20,000 PKR a month], 0 = high income
[above 20,000 PKR a month]), β4 = young (1 =
aged below 20, 0 = otherwise), β5 = middle-aged
(1 = age between 20 and 30, 0 = otherwise),
β6 = old-aged (1 = age above 45, 0 = otherwise),
and β7 = park within walking distance of home
(1 = yes, 0 = no). We converted all independent
variables into binary predictors. For the sake of
simplicity and ease of interpretation, we col-
lapsed the levels of variables which were not
statistically different. The estimates of intercept
and coefficients are determined using a maxi-
mum-likelihood estimation subject to a log-likeli-
hood function.
In the second step, we asked those who
answered yes to the WTP question: How much
would you be willing to pay per year? The options
given were up to PKR 1000, PKR 1000–2000, PKR
2000–3500, PKR 3500–5000, above PKR 5000 (USD
1 = PKR 150 approximately). A descriptive statis-
tical analysis was performed to identify the
amount that visitors were willing to pay.
RESULTS
Sample demographic and background
information
We interviewed a total of 521 respondents
from nine parks in Multan (Table 1). Men consti-
tuted 76.6% of the total sample size, whereas
23.4% of the respondents were women. 19.6% of
the respondents were less than 20 yr old, and
50.7% were between 20 and 30 yr. Most (84%)
earned less than 50,000 PKR a month, and most
were literate; 29.4% attended a university fol-
lowed by those who had attended high school
(28%) and those who had college/vocational
diplomas (29.4%). More than half of the respon-
dents (64.3%) had a park within walking distance
of their residence. 44.9% of the respondents vis-
ited parks at least once a week. Furthermore,
73.5% of the respondents owned a home in a
nearby village where they would visit at least
once in 2–3 yr. 32.1% of the respondents never
visited any mountainous area, whereas 29%
would visit a mountainous area at least once in a
year. Demographic information is presented in
Table 2.
Perception of urban park trees, the ecosystem
services they offer and the challenges they face
The respondents largely agreed on the impor-
tance of urban park trees; 91.1% agreed that it is
important to have trees in urban parks (Fig. 1a).
The majority (91.9%) opined that it is important
to have a variety of trees species in urban parks
and most of them (84.2%) also supported an
increase in tree cover in urban parks (Fig. 1b, c).
Nearly half were unfamiliar with the term
ecosystem services and of those who were aware
of this term, only 13.2% were able to define it
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correctly (Fig. 1d). Almost all the respondents
(98.8%) knew which government departments
are responsible for urban park tree management
(Fig. 1e). Nearly all the respondents (98.8%)
believed that urban park trees should be man-
aged and increased with a public–government
partnership approach (Fig. 1f).
The most popular key word responses to
“What do urban park trees do for us?” were oxy-
gen, shade, clean air, and recreation (Fig. 2a) and
to “What challenges urban park trees face?”were
cutting down, lack of space, and urbanization
(Fig. 2b), respectively.
As shown in Fig. 3, trees were perceived to be
important for the provision of all ESs included in
this study, although the Kruskal–Wallis test sug-
gested variation in the perceived importance of
these ESs (Kruskal–Wallis test, H = 58, df = 4,
P < 0.001). The Dunn’s post hoc test of pairwise
multiple comparisons suggests that the impor-
tance of urban park trees in providing aesthetic
value and climate regulation was perceived as
the highest whereas the perceived value of dust
control was the lowest. Detailed pairwise multi-
ple comparisons are presented in Appendix S2:
Table S1.
Factors influencing perception
Gender.—The gender of the respondents affected
the perception of urban park trees’ importance
to some of the ESs included in this study. Men
perceived trees to be more important in providing
pollution mitigation (W = 29,289, Z = −1.885,
P = 0.049), habitat for wildlife (W = 28,375, Z =
−2.512, P = 0.012), and aesthetic value (W = 28,034,
Z = −2.867, P = 0.004). Conversely, women per-
ceived temperature regulation (W = 30,515,
Z = −0.945, P = 0.345) and dust control (W =
29,936, Z = −1.356, P = 0.175) to be more impor-
tant ecosystem services provided by trees.
Residential distance to parks.—Living within a
walking distance to a park increased perceived
importance of urban parks to all of the ESs: pol-
lution mitigation (W = 43,645, Z = −3.198,
P = 0.001), temperature regulation (W = 43,507,
Z = −3.171, P = 0.002), dust control (W = 44,350,
Z = −2.638, P = 0.008), habitat for wildlife
(W = 43,560, Z = −3.194, P = 0.001), and aes-
thetic value (W = 44,241, Z = −2.85, P = 0.004).
Connection to rural areas.—Our results suggest
that respondents’ connection to the nearby vil-
lage also increases the perceived importance of
urban park trees in providing all of the ESs
included in the study: pollution mitigation
(W = 94,425, Z = −2.507, P = 0.012), tempera-
ture regulation (W = 95,513, Z = −3.041,
P = 0.002), dust control (W = 97,333, Z = −1.795,
P = 0.037), habitat for wildlife (W = 95,884,
Z = −2.837, P = 0.005), and aesthetic value
(W = 97,125, Z = −1.752, P = 0.008).
Education.—We found that the perception of
urban park trees in providing most of the ESs
on our questionnaire is influenced by the levels
of education with a university education leading
to the highest rank score: pollution mitigation
(Kruskal–Wallis test, H = 10, df = 3, P = 0.01),
temperature regulation (H = 16, df = 3, P =
0.001), dust control (H = 12, df = 3, P = 0.008),
habitat for wildlife (H = 3, df = 3, P = 0.341),
and aesthetic value (H = 2, df = 3, P = 0.56).
Table 2. Demography of the respondents (percentage







High school 55.1 (287)
University 29.4 (154)
Age class
20 yr 19.6 (102)
20–30 yr 50.7 (264)
30–45 yr 22.3 (116)
Above 45 yr 7.5 (39)
Income (PKR)
Up to 20,000 51.6 (269)
20,000–50,000 32.4 (169)
Above 50,000 15.9 (83)
Frequency of visiting parks
At least once a week 44.9 (234)
At least once a month 31.9 (166)
Few times a year 23.2 (121)
Visit to nearby village (at least once a year)
No 26.5 (138)
Yes 73.5 (383)
Park within walking distance of residence
No 35.6 (185)
Yes 64.4 (335)
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Results for the Dunn pairwise comparisons are
presented in Appendix S2: Fig. S1a–c.
Income.—Income levels of the respondents also
affected the perception score of all ESs except for
aesthetic value: pollution mitigation (H = 11,
df = 2, P = 0.003), temperature regulation (H =
19, df = 2, P = 0.001), dust control (H = 9, df =
2, P = 0.008), habitat for wildlife (H = 6, df = 2,
P = 0.045), and aesthetic value (H = 2, df = 2,
P = 0.28). In all cases, respondents earning less
than 20,000 PKR a month had the lowest rank
score. There was no significant difference
between rank scored of mid-range (20,000–50,000
PKR) and high income (above 50,000 PKR)
respondents (Appendix S2: Fig. S1d–g).
Age.—We found no evidence that the percep-
tion of urban park trees’ importance varied
among the different age groups: pollution miti-
gation (H = 3, df = 4, P = 0.416), temperature
regulation (H = 5, df = 4, P = 0.222), dust con-
trol (H = 2, df = 4, P = 0.720), habitat for wild-
life (H = 4, df = 4, P = 0.307), and aesthetic
value (H = 7, df = 4, P = 0.126).
Park visit frequency.—Respondents’ perception
of urban parks tree importance to provide ESs
varied with their frequency of visits to parks: pol-
lution mitigation (H = 8, df = 2, P = 0.016), tem-
perature regulation (H = 5, df = 2, P = 0.067),
dust control (H = 10, df = 2, P = 0.006), habitat
for wildlife (H = 9, df = 2, P = 0.009), and aes-
thetic value (H = 19, df = 2, P < 0.001). The
respondents who visited the park only few times
a year had the least score for all ESs while
respondents who visited parks weekly had the
Fig. 1. Number of respondents choosing different options while answering questions (a–f). Total number of
respondents was 521.
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highest rank score. Moreover, there was no sig-
nificant difference between the perception scores
of weekly and monthly visitors (Appendix S2:
Fig. S1h–k).
WTP—binary logistic regression model
The results of binary logistic model suggest
that the respondents in the low-income cate-
gory (i.e., less than 20,000 PKR a month) are
least likely to consider paying for the increased
tree cover in urban parks (β = −0.669, Wald =
8, P = 0.004). Also, the respondents with a uni-
versity degree are statistically significantly
more likely to pay for increasing tree plantation
in Multan parks (β = 0.505, Wald = 4, P =
0.04). Furthermore, we found evidence (signifi-
cance level 0.1) that the female respondents are
more likely to consider paying for increased
trees in urban parks of Multan (β = 0.483,
Wald = 3, P = 0.06). Detailed results of the bin-
ary logistic model are presented in Table 3. Fur-
thermore, the descriptive statistical analysis of
those who were willing to pay is shown in
Table 4. Results suggest that more than two-
third of the respondents showed willingness to
pay for increasing tree cover in the urban parks
of Multan.
DISCUSSION
The role of urban parks in providing valu-
able ecosystem services is widely acknowl-
edged (Buchel and Frantzeskaki 2015, Elmqvist
et al. 2015, Kothencz et al. 2017); however, the
ecosystem services offered by urban parks are
not always explicit (Buchel and Frantzeskaki
2015). To evaluate the quality and value of
Fig. 2. Popularity of the top 10 terms given in
response to questions: (a) What do urban park trees do
for us? and (b) What are the greatest challenges they
face?.
Fig. 3. Public perception of ecosystem services
provided by urban park trees. Mean visual analogue
score (0–10) values (n = 521). Groups followed by
the same letter are not significantly different
(α = 0.05).
 v www.esajournals.org 8 January 2021 v Volume 12(1) v Article e03348
SOCIO-ECOLOGICAL SYSTEMS MALIK ETAL.
urban parks, it is imperative to explore which
ecosystem services are recognized by citizens
(Li et al. 2019). Public perception of urban
parks not only helps to prioritize the delivery
of ecosystem services but also helps to gauge
the quality of parks through social metrics
(Buchel and Frantzeskaki 2015). In this paper,
we sought to understand what people know of
the benefits and challenges faced by urban
parks in Multan, Pakistan, and to identify
socioeconomic determinants of citizens’ will-
ingness to contribute to the sustainable man-
agement of urban park trees.
The perceived benefit of and challenges to urban
park trees
Most respondents were aware of the impor-
tance of trees and opined that the number and
variety of trees in the urban parks of Multan
should be increased (Fig. 1a–d). This agrees with
several reports from around the world where cit-
izens are concerned about the low tree density in
cities and seek an increase in the number and
variety of trees in urban green spaces (Camacho-
Cervantes et al. 2014, Collins et al. 2019,
Suchocka et al. 2019). These results reiterate the
growing concern that cities—globally—are suf-
fering from lack of nature as citizens urge for
greener neighborhoods (Duinker et al. 2015).
Here, oxygen, shade, clean air, and recreation
were perceived to be the greatest benefits of
urban park trees (Fig. 2a) and should be inter-
preted in the context of two important facts.
First, the recent exponential expansion of Multan
city has had adverse impacts on air quality (Man-
zoor et al. 2019), and, second, the region has
experienced prolonged and harsh summers and
unprecedented heatwaves in recent years. These
could have made services such as shade and
fresh air more obvious to the residents of Multan
as has been reported in other parts of the world
(Camacho-Cervantes et al. 2014, Collins et al.
2019, Manzoor et al. 2019).
The most frequently perceived challenges to
urban park trees were cutting down, lack of
space, and urbanization (Fig. 2b). Similar
responses were recorded for a survey in London,
UK, where park visitors also did not identify cli-
mate change, pests, and diseases as potential
challenges to urban park trees (Collins et al.
2019). For example, in the recent past, Shisham
Dieback has nearly wiped out the Shisham tree
(Dalbergia sissoo (L.)), one of the key tree species
of the region. Thus, park visitors were aware of
some of the threats to urban park trees but were
unaware of other important challenges such as
pests, diseases, and changing climate.
Perceived importance of ecosystem services from
urban park trees
In line with other studies, few respondents
defined the term “ecosystem service” correctly
(Collins et al. 2019). This is probably because the
term is still very academic—and not widely
propagated on mainstream media. Despite
Table 3. Results of binary logistic regression model
modeling respondents’ willingness to pay to increase
tree cover in urban parks of Multan, Pakistan.
Variables β SE Wald df Sig. Exp(B)





−0.133 0.236 0.319 1 0.570 0.875
Frequent park
visitor
−0.120 0.092 1.688 1 0.190 0.887
Low monthly
income
−0.669 0.230 8.478 1 0.004** 0.512
University
graduate
0.505 0.250 4.084 1 0.04** 1.657
Young aged 0.160 0.334 0.229 1 0.632 1.173
Old aged 0.395 0.479 0.681 1 0.409 1.484
Middle aged 0.166 0.275 0.364 1 0.546 1.181





Notes: β, beta; SE, standard error; Wald, Wald chi-square;
df, degrees of freedom; Sig, significant levels *10% and **5%.
Table 4. Number of responses to each option in
response to the question, “How much would you be
willing to pay to increase tree cover in urban parks
of Multan?” (n = 521).
Willingness to pay† No. respondents
Not willing to pay 130 (24.9%)




Above 5000 16 (3.07%)
† Values are in Pakistan rupee.
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unfamiliarity with this term, the respondents
were aware of what trees do for them. Trees were
perceived as essential for all ESs included in this
study (Fig. 3), again in agreement with many
other studies (Camacho-Cervantes et al. 2014,
Collins et al. 2019).
Of the five ESs included in this study, the
majority of our respondents rated aesthetics and
pollution control as the most important ESs pro-
vided by urban park trees (Fig. 3). This may be
attributed to unawareness of the less-visible ESs
such as the provision of habitat for wildlife and
the contribution to urban park trees in control-
ling dust (Collins et al. 2019). Aesthetics and Pol-
lution control are often the most highly rated
ESs, partly because these are widely discussed in
the mainstream media and our results accord
broadly with other studies on this subject (Swa-
pan et al. 2017, Raum 2018, Collins et al. 2019).
Subtly, in Chengdu, China, climate regulation
was perceived as the most important ES, while in
London, UK, habitat for wildlife was most highly
ranked, these variations suggest that cultural dif-
ferences may influence perception (Swapan et al.
2017).
In Multan, there are many influences on the
perceived importance of ESs: gender, residential
distance to parks, connections to rural areas,
income levels, education, and frequency of visit-
ing parks all accounted for some variation, as
was found elsewhere (Swapan et al. 2017, Raum
2018, Collins et al. 2019, Suchocka et al. 2019,
Drillet et al. 2020).
Willingness to pay for increasing urban park trees
The ES theory is fundamentally anthropocen-
tric in focus; it explains how ecosystems offer
economic and cultural value to human beings
(Ruhl and Chapin 2013). Here, using WTP as a
metric, we show citizens’ willingness to increase
urban park trees in Multan. Female respondents
are more willing to pay than males, aligning with
other literature suggesting that women are often
more sensitive to environmental causes (Mar-
buah 2019). A greater female-WTP can also be
attributed to differences in social roles of women
and men (Franzen and Vogl 2013). Women being
nurturers from a social and cultural perspective
may be more concerned about the preservation
of life and conservation of the environment (Tor-
gler and Garcia-Valiñas 2007). The university
graduates show greater WTP for urban park
trees. Several studies pointed out that WTP for
environmental causes is positively correlated
with education (Marbuah 2019). Better education
often results in more information on environ-
mental issues which, in turn, increases an indi-
vidual’s WTP for environmental protection
(Torgler and Garcia-Valiñas 2007, Franzen and
Vogl 2013, Marbuah 2019). The more affluent
individuals are often more willing to spend for
environmental causes, relative to the poor. Our
income finding is consistent with the affluence
hypothesis: “given a constrained budget and
same preferences, more wealthy individuals will
be able to expend more for environmental goods
than less wealthy individuals” (Marbuah 2019).
The Multan respondents were mostly (com-
pletely or partially) familiar with the department
that manages urban park trees, and an over-
whelming majority believed that sustainable
management or urban park trees here should be
a public–government effort rather than com-
pletely a government responsibility. This sug-
gests an opportunity to develop further trust and
public participation in campaigns for increasing
tree cover. Volunteering for a cause or contribut-
ing to a fundraising is often more successful
when people show personal interest in the issue
and have faith in the responsible authorities
(Bennett 2003).
We show that citizens of Multan understand
and acknowledge the significance of urban park
trees and have shown WTP to increase tree cover
in the parks of Multan. Citizens are likely to wel-
come a government–public partnership for sus-
tainable management of urban park trees. Future
policies to involve the public in park manage-
ment and in raising funds for park trees could
target the educated, the young and the affluent
sectors of Multan society. For this, local colleges
and universities could be excellent hot spots for
fundraising and finding potential volunteers.
Media and information campaigns should high-
light the less known but critical problems of
urban park trees such as pests and diseases
and should provide information on how the pub-
lic and contribute to sustainable park tree man-
agement.
A comparison of public perceptions about urban
park trees suggests that the ecological value of
trees is recognized globally, irrespective of the
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socioeconomic, geographic, or climatic features of
the countries. Exploratory studies in the UK
(Özgüner and Kendle 2006, Collins et al. 2019),
Australia (Rossi et al. 2016), Hungary (Kothencz
and Blaschke 2017), China (Jim and Chen 2006),
and Turkey (Özgüner 2011) reported broadly simi-
lar understanding of public toward the importance
of trees in urban areas. Even though the term,
ecosystem services are not widely understood, peo-
ple around the world understand the role of trees
in maintaining urban environment and are willing
to pay for increasing tree cover.
CONCLUSION
We conclude that, although Multan park visi-
tors have low familiarity with the term, ecosys-
tem service, they understand the benefits of
urban park trees and appreciate ESs provided by
urban park trees, especially aesthetics and pollu-
tion control. Park visitors were less aware of
some of the critical challenges to urban park
trees, such as pests, disease, and climate change.
The majority of the park visitors believed that
the number and variety of tree species in urban
parks should be increased through government–
public cooperation. Two-third of the respondents
showed a willingness to pay for increasing tree
cover in urban parks of Multan. Income, age, and
education of the respondents were significant
predictors of WTP for urban park trees. We show
that there is a potential for stakeholder engage-
ment by policymakers and park managers to
involve the public in the sustainable manage-
ment of urban park trees in Multan.
Our work indicates that the importance and
understanding of trees in urban areas is broadly
similar the world over, whether the context is a
rapidly expanding city in a developing nation or
an established city in a developed nation. Urban
parks and their trees have a substantial role to
play in the health and economies of city residents
in all urban contexts.
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ern Chile. Ecosystem Services 7:66–75.
Bennett, R. 2003. Factors underlying the inclination to
donate to particular types of charity. International
Journal of Nonprofit and Voluntary Sector Market-
ing 8:12–29.
Berry, R., S. J. Livesley, and L. Aye. 2013. Tree canopy
shade impacts on solar irradiance received by
building walls and their surface temperature.
Building and Environment 69:91–100.
Boyd, I. L., P. H. Freer-Smith, C. A. Gilligan, and H. C.
J. Godfray. 2013. The consequence of tree pests and
diseases for ecosystem services. Science 342:
1235773-1–1235773-8.
Brandl, S., C. Paul, T. Knoke, and W. Falk. 2020. The
influence of climate and management on survival
probability for Germany’s most important tree spe-
cies. Forest Ecology and Management 458:117652.
Breuste, J., and M. Artmann. 2020. Multi-functional
Urban Green Spaces. Pages 399–526 in J. Breuste,
M. Artmann, C. Ioja, and S. Qureshi, editors.
Making Green Cities: concepts, challenges and
practice. Springer International Publishing, Berlin,
Germany.
Breuste, J., J. Schnellinger, S. Qureshi, and A. Faggi.
2013. Urban ecosystem services on the local level:
urban green spaces as providers. Ekologia Brati-
slava 32:290–304.
Buchel, S., and N. Frantzeskaki. 2015. Citizens’ voice: a
case study about perceived ecosystem services by
 v www.esajournals.org 11 January 2021 v Volume 12(1) v Article e03348
SOCIO-ECOLOGICAL SYSTEMS MALIK ETAL.
urban park users in Rotterdam, the Netherlands.
Ecosystem Services 12:169–177.
Camacho-Cervantes, M., J. E. Schondube, A. Castillo,
and I. MacGregor-Fors. 2014. How do people per-
ceive urban trees? Assessing likes and dislikes in
relation to the trees of a city. Urban Ecosystems
17:761–773.
Collins, C. M. T., I. Cook-Monie, and S. Raum. 2019.
What do people know? Ecosystem services, public
perception and sustainable management of urban
park trees in London, U.K. Urban Forestry and
Urban Greening 43:126362.
Confer, J. J., and A. Mowen. 2003. The relationship
between perceptions, distance, and socio-demo-
graphic characteristics upon public use of an urban
park “in-fill”. Journal of Park and Recreation
Administration 21:1–6.
Curșeu, P. L., and S. G. Schruijer. 2017. Stakeholder
diversity and the comprehensiveness of sustainabil-
ity decisions: the role of collaboration and conflict.
Current Opinion in Environmental Sustainability
28:114–120.
Davies, I. P., J. Christensen, and P. Kareiva. 2019.
Assessing the flow to low-income urban areas of
conservation and environmental funds approved
by California’s Proposition 84. PLOS ONE 14:1–14.
Drillet, Z., T. K. Fung, R. A. T. Leong, U. Sachidhanan-
dam, P. Edwards, and D. Richards. 2020. Urban
vegetation types are not perceived equally in pro-
viding ecosystem services and disservices. Sustain-
ability (Switzerland) 12:2076.
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J. Nowak, J. Kronenberg, and R. de Groot. 2015.
Benefits of restoring ecosystem services in urban
areas. Current Opinion in Environmental Sustain-
ability 14:101–108.
Enriquez-Acevedo, T., C. M. Botero, R. Cantero-
Rodelo, A. Pertuz, and A. Suarez. 2018. Willingness
to pay for Beach Ecosystem Services: the case study
of three Colombian beaches. Ocean & Coastal
Management 161:96–104.
Fenn, M. E., H. K. Preisler, J. S. Fried, A. Bytnerowicz,
S. L. Schilling, S. Jovan, and O. Kuegler. 2020. Eval-
uating the effects of nitrogen and sulfur deposition
and ozone on tree growth and mortality in Califor-
nia using a spatially comprehensive forest inven-
tory. Forest Ecology and Management 465:118084.
Feyisa, G. L., K. Dons, and H. Meilby. 2014. Efficiency
of parks in mitigating urban heat island effect: an
example from Addis Ababa. Landscape and Urban
Planning 123:87–95.
Filho, W. L., et al. 2020. Reviewing the role of ecosys-
tems services in the sustainability of the urban
environment: a multi-country analysis. Journal of
Cleaner Production 262:121338.
Franzen, A., and D. Vogl. 2013. Two decades of mea-
suring environmental attitudes: a comparative
analysis of 33 countries. Global Environmental
Change 23:1001–1008.
Ghasemi, A., and S. Zahediasl. 2012. Normality tests
for statistical analysis: a guide for non-statisticians.
International Journal of Endocrinology and Meta-
bolism 10:486–489.
Girma, Y., H. Terefe, and S. Pauleit. 2019. Urban green
spaces use and management in rapidly urbanizing
countries: the case of emerging towns of Oromia
special zone surrounding Finfinne, Ethiopia. Urban
Forestry and Urban Greening 43:126357.
Grant, S., T. Aitchison, E. Henderson, J. Christie, S.
Zare, J. Mc Murray, and H. Dargie. 1999. A com-
parison of the reproducibility and the sensitivity to
change of visual analogue scales, Borg scales, and
Likert scales in normal subjects during submaximal
exercise. Chest 116:1208–1217.
Haase, D., N. Frantzeskaki, and T. Elmqvist. 2014.
Ecosystem services in urban landscapes: practical
applications and governance implications. Ambio
43:407–412.
Hewitt, C. N., K. Ashworth, and A. R. MacKenzie.
2020. Using green infrastructure to improve urban
air quality (GI4AQ). Ambio 49:62–73.
Hill, L., G. Hemery, A. Hector, and N. Brown. 2019.
Maintaining ecosystem properties after loss of ash
in Great Britain. Journal of Applied Ecology
56:282–293.
Hou, J., and D. Grohmann. 2018. Integrating commu-
nity gardens into urban parks: lessons in planning,
design and partnership from Seattle. Urban For-
estry & Urban Greening 33:46–55.
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